mature granulocytes in blood. Comparing his own data on granulocyte precursors in bone marrow with those of Platt (1969) , Northup, Bull, and Carbone (1972) estimated that the extent of dilution of a 4 ml marrow aspirate with peripheral blood is not excessive. On the other hand, comparing the cellular composition of 2 ml volumes of bone marrow aspirates and rib biopsies, Harrisson (1962) found a significant dilution effect, with an increase in the percentage of polymorphonuclears in the bone marrow aspirates.
Methods
We have studied both the total cell count differential granulocyte cell count of the bone marrow in 12 normal subjects. The marrow specimens were obtained by sternal aspiration using a Mallarme needle (Medica-Scientifique, France). Three to four subsequent samples (each of 0-5 to 1-5 ml) were withdrawn without moving the needle. The final volume of the aspirate ranged from 2 to 5 ml for each subject. The number of nucleated cells per ml (counted in a Thomas chamber with two dilutions of 1/10 and 1/100) was determined first in each individual sample and a differential count after May-GrunwaldGiemsa staining was made on 500 nucleated cells. (ml) count were then determined by the same technique for a pool of the different samples obtained from each subject: for the two first aspirates mixed together, then for the three first aspirates, and eventually, for four aspirates. Each time the total volume of the pool was noted. The data were considered for a given volume of bone marrow corresponding either to the first sample or to a pool of samples. group.bmj.com on September 30, 2017 -Published by http://jcp.bmj.com/ Downloaded from per ml of bone marrow aspirate fell in proportion to the increase in the sample volume, with the count being very low in samples of more than 3 ml.
Results

As
When differential counts were made (fig 2) , the proportion of granulocyte precursors (myeloblaste, promyelocytes, myelocytes, and metamyelocytes) decreased and the proportion of mature polymorphonuclears increased as the volume of the sample became larger.
When the total number of nucleated cells and the differential count are considered (fig 3) , it can be seen that the number of granulocyte precursors per ml of bone marrow decreases, but that their absolute number per sample increases, until a 2 ml volume of aspirate is reached. When the sample is more than 2 ml the absolute number of granulocyte precursors per sample decreases.
Discussion
Comparison of our data with previous figures (see table) indicates that differences in published figures for granulocyte differential counts in normal bone marrow are due to a dilution of marrow by peripheral blood. Wintrobe (1967) , Flandrin, Varet, and Ponthus (1971) , and Boll and Fuchs (1970) , using a few drops of bone marrow aspirate for cytological studies, agree with Harrisson's data (1962) based on rib biopsies in haematologically normal subjects. The percentage of polymorphonuclears reported by these authors (23 to 41 %) are similar to ours (25 to 36%) when bone marrow samples of less than 1 ml are considered.
The data of Donohue, Reiff, Hanson, Betson, and Finch (1958) , also based on rib biopsies, show a higher percentage of polymorphonuclears. How- ever, these studies were carried out on patients submitted to thoracotomy for tuberculosis and, presumably, the number of mature granulocytes was increased by the infectious process.
Northup's data (Northup et al, 1972) , based on 4 ml bone marrow aspirates, are similar to our own for the same volume (58 %) as are the data of Kurnick, Robinson, and Dickey (1971) 
